Abstract: Silk was a major factor for progress in Europe, mostly along the Western Silk Road's network of production and market centers. The silk trade also allowed for the exchange of ideas and innovations, having impacts at economic, technical, functional, cultural and symbolic levels. However, silk has today become a seriously endangered heritage. Although many European specialized museums are devoted to its preservation, they usually lack the size and resources to take advantage of state-of-the-art digital technologies. The aim of this paper is twofold; firstly, we introduce SILKNOW, an interdisciplinary project that has been recently funded by the H2020 Programme of the European Union in order to preserve and promote the heritage of silk textiles; secondly, we introduce a set of interactive tools related to the project.
Cultural Heritage and Digital Technologies: A Mediation Space for Social Challenges
We live in a time of change where technology and access to information have forever transformed the way we communicate and how we perceive reality. Our life and work patterns have been transformed and so has the way we communicate and relate to each other. Our current conception of cultural heritage (CH) has considerably changed, and it is not surprising that it continues to do so. Our look into the past must include an understanding how works of art and certain historical goods have been valued, gathered and preserved since antiquity, and whether this was for their aesthetic value, or for the value granted by past societies who appreciated their historical uniqueness, aesthetics or rarity. This appreciation formed a collecting culture, but also gave birth to the first conservation standards, both technical and legal. However, it was not until the twentieth century that the current concept of CH was consolidated in a decisive way. This meant recognition was given to cultural assets as significant evidences of human activity, as either material or intangible testimonies. In short, the recent phenomenon of CH is associated with a critical reflection on the past that recognizes the historical, artistic or cultural values of a given object and if it has a particular meaning that differentiates it from other types of objects and goods [1] .
This generic conceptualization has experienced new ramifications that broadened the values we give to CH. Frequently, during the last century, the value of CH was associated with what differentiates and forms our identity as historical beings [2] . Today, the question of identity is one of the most recognizable values of CH since it is part of the historical and cultural construction of peoples. However, the issues of identity in the construction of the self/us versus the other/them-so frequently seen in certain armed conflicts-have forced us to reflect on the approach that the formation of identity should include values such as cultural diversity, tolerance, peace or democracy, and, especially, respect for the other and their culture. Thus, within a broader cultural framework, CH must be understood as a set of cultural goods, as a sum of material and intangible cultural manifestations that a society inherits, interprets, appropriates, enjoys and transmits. It is a reference for identity, a source of inspiration for creativity and sustainability for future projections of individuals and, currently, of the society as a whole, as a dynamic dimension is increasingly projected from social, cultural perspectives, and also that of economic development [3] .
Likewise, there is a consensus about the need to reconfigure traditional political and social structures, where the Internet, social media and information and communication technologies (ICT) are playing an important role in the development of a new collective consciousness in an intercommunicated world from a local to global level.
Through social media, citizens have relighted the debate on the common good thanks to new channels of citizen mobilization, awareness and the transfer of collective knowledge. Heritage managers should integrate and understand the different mediation channels in order to guarantee management, conservation and dissemination of CH. Moreover, they should involve themselves in areas such as politics, social and cultural expressions of everyday life, platforms, decisions that shape our environment, joint responses to collective problems, as well as the establishment of networks of mutual support.
Silk is a unique example of heritage where memory, identity, creativity and knowledge can be found in just one piece. Few materials have had such an outstanding impact: economic, technical, functional, cultural and symbolic. From flags to canopies, tapestries to furniture, fans to sword sheathes, wedding gowns to traditional costumes, we can find silk in countless contexts over the last millennia. It is usually linked to the Silk Road that for many centuries connected Asia and Europe, permitting the exchange of precious goods-not just silk-as well as various techniques, knowledge and religions. Within Europe, that route was later expanded by a network of regions and cities that served as creative, productive and commercial hubs for the textile industry, reaching its peak development in the 18th century. However, it is also a multifaceted, living heritage, as it consists of more than the textile itself. Designers, weavers, painters, sellers and users are involved in it. Moreover, its conservation relies not only on heritage professionals, but also on local communities and different stakeholders.
Nowadays, silk heritage is preserved in numerous institutions-local textile museums in most cases-although sometimes it is also part of decorative arts collections in large international museums. In a context of decreasing economic resources for cultural institutions silk is an endangered heritage, since these institutions usually are small or medium in size and lack resources to develop state-of-the-art digital resources. In fact, institutions have been digitizing their artifacts for decades now, but due to a wide variety of sensing and display devices, the resulting digital data is multimodal and heterogeneous and can be depicted in a variety of different forms. For instance, not only can the visible aspect of artifacts be recorded (as images or videos), so too can their shape (3D), internal structure (tomography), spectral signatures, and more. The digital information about the items in these collections are spread across a large number of websites from medium and small museums, whose data is stored into independent repositories, and is of varying quality and nature and lacks proper tagging. Moreover, these collections are largely inaccessible to broader audiences. Additionally, there is also an associated intangible heritage-artisanal weaving techniques-at risk of disappearing (Figure 1, left) . New computational methods and tools can help to tackle these issues and to properly curate this fragile heritage.
ICT provides researchers with powerful tools in order to preserve, analyze and exploit digital information. Laboratories are becoming incubators of products that make use of digital data and interfaces for their operation. CH is not alien to this situation; every day, new initiatives are materializing this symbiosis between ICT and SSH (social sciences and humanities), e.g., [4] [5] [6] . Virtual tours can be built to visualize and navigate through CH sites [7, 8] ; 3D models can be generated in order to document the shape of artifacts [9] , and allow a richer interaction experience or even the ability to feel their textures through 3D reproductions [10, 11] ; augmented representations of CH has also been explored in recent years [12] [13] [14] . On the other hand, the representation of immaterial heritage is also possible with new technologies. Crafts, techniques, rituals and other past events can be simulated and disseminated through interactive videos, virtual worlds and other mixed reality experiences [15] [16] [17] .
In this regard, the connection between computing and silk textiles is not new. In fact, 19 th -century Jacquard looms [18] are reported to be the most direct ancestors of modern computers, since a number of punched cards laced together into a continuous sequence controlled their operation (Figure 1 , right). Much later, this evolved into computer programming and data entry [19, 20] . In a similar fashion, state-of-the-art computing can help to maintain the tangible and intangible heritage related to silk textiles. materializing this symbiosis between ICT and SSH (social sciences and humanities), e.g., [4] [5] [6] . Virtual tours can be built to visualize and navigate through CH sites [7, 8] ; 3D models can be generated in order to document the shape of artifacts [9] , and allow a richer interaction experience or even the ability to feel their textures through 3D reproductions [10, 11] ; augmented representations of CH has also been explored in recent years [12] [13] [14] . On the other hand, the representation of immaterial heritage is also possible with new technologies. Crafts, techniques, rituals and other past events can be simulated and disseminated through interactive videos, virtual worlds and other mixed reality experiences [15] [16] [17] . In this regard, the connection between computing and silk textiles is not new. In fact, 19 th -century Jacquard looms [18] are reported to be the most direct ancestors of modern computers, since a number of punched cards laced together into a continuous sequence controlled their operation (Figure 1, right) . Much later, this evolved into computer programming and data entry [19, 20] . In a similar fashion, state-of-the-art computing can help to maintain the tangible and intangible heritage related to silk textiles. The potential of information technologies to highlight the value and current needs of silk heritage lies at the core of SILKNOW. This three-year project aims at preserving silk digital heritage and ensuring that it remains accessible to the public, and has been recently funded by the EU's Horizon 2020 Programme under the two-stage call SC6-CULT-COOP-09. It is coordinated by the Universitat de València by means of an interdisciplinary team, formed by the Institute of Robotics and Information and Communication Technologies (IRTIC) and the Faculty of Geography and History. Such collaboration between experts in ICT and SSH is providing traditional humanistic fields with new tools and sets of questions [22] . The partnership comprises of universities, research institutes, an international institution and traditional and high-tech textile SMEs from 6 EU countries, and many different areas, including text analytics, image processing, interactive graphics, semantics, big data, 3D printing, art history, terminology, textile fabrication and conservation. The project will develop its activities between 2018 and 2021.
Aims and Scope
SILKNOW aims to produce an intelligent computational system that goes beyond current technologies in order to improve our understanding of European silk heritage. Using pre-existent digitized information about this endangered legacy, it will be studied, showcased and preserved through automated digital modeling of its weaving techniques. Users will access the resulting information through visual and tangible simulations, and experience vastly enhanced search tools, providing better results through automatic visual recognition, advanced spatiotemporal The potential of information technologies to highlight the value and current needs of silk heritage lies at the core of SILKNOW. This three-year project aims at preserving silk digital heritage and ensuring that it remains accessible to the public, and has been recently funded by the EU's Horizon 2020 Programme under the two-stage call SC6-CULT-COOP-09. It is coordinated by the Universitat de València by means of an interdisciplinary team, formed by the Institute of Robotics and Information and Communication Technologies (IRTIC) and the Faculty of Geography and History. Such collaboration between experts in ICT and SSH is providing traditional humanistic fields with new tools and sets of questions [22] . The partnership comprises of universities, research institutes, an international institution and traditional and high-tech textile SMEs from 6 EU countries, and many different areas, including text analytics, image processing, interactive graphics, semantics, big data, 3D printing, art history, terminology, textile fabrication and conservation. The project will develop its activities between 2018 and 2021.
SILKNOW aims to produce an intelligent computational system that goes beyond current technologies in order to improve our understanding of European silk heritage. Using pre-existent digitized information about this endangered legacy, it will be studied, showcased and preserved through automated digital modeling of its weaving techniques. Users will access the resulting information through visual and tangible simulations, and experience vastly enhanced search tools, providing better results through automatic visual recognition, advanced spatiotemporal visualization, multilingual and semantically enriched access to existing digital data. Heritage, educational and tourism institutions will thus benefit from next-generation ICT research, creating synergies open to later applications in creative industries.
The main objectives of the project are:
1. Advanced searching and semantically relating digitized European silk textile heritage, based on data interoperability across different collections. Moreover, we will focus on small to medium size heritage institutions, whose digital data tends to be obsolescent, insufficiently curated and not standardized.
2.
Building a "Virtual Loom" to clone ancient weaving techniques. This digital tool will allow users to discover the complexity, artistic and artisanal values of ancient silk textiles and their weaving techniques, while preserving them for future generations. 3.
Improvement of the understanding of the European silk heritage. Visual tools that show the spatiotemporal relationships of data will allow users to develop their personal or collective memories, by discovering the many connections that silk textiles can provide to European history. Figure 2 shows the project objectives in relation to its overall methodology. SILKNOW will take digital silk textiles' data from the databases of several institutions, from offline or online catalogues to APIs (where available). These data will be analyzed and processed with advanced text analytics and image-based deep learning techniques in order to homogenize their content, automatically retrieve semantic information, complete poorly tagged data, and translate the text into four languages (English, French, Italian and Spanish). An ontology will be created to structure the analyzed information. This data will be stored in a web server, which can be accessed and queried by a web-based thesaurus. On the other hand, manufacturing information will be modeled in order to build the "Virtual Loom", whose computational model will be stored in the ontology web server. The outputs of the system will be in form of text, images and 3D models. Additionally, the outputs of queries will be depicted on a dynamic map layer that accounts for their spatial and temporal dimensions, showing representations of the Western Silk Roads. Figure 2 shows the project objectives in relation to its overall methodology. SILKNOW will take digital silk textiles' data from the databases of several institutions, from offline or online catalogues to APIs (where available). These data will be analyzed and processed with advanced text analytics and image-based deep learning techniques in order to homogenize their content, automatically retrieve semantic information, complete poorly tagged data, and translate the text into four languages (English, French, Italian and Spanish). An ontology will be created to structure the analyzed information. This data will be stored in a web server, which can be accessed and queried by a web-based thesaurus. On the other hand, manufacturing information will be modeled in order to build the "Virtual Loom", whose computational model will be stored in the ontology web server. The outputs of the system will be in form of text, images and 3D models. Additionally, the outputs of queries will be depicted on a dynamic map layer that accounts for their spatial and temporal dimensions, showing representations of the Western Silk Roads. 
Input Data
In SILKNOW we will deal with a variety of input data related to historical silk textiles, in order to process them and derive a set of outcomes. Therefore, the system will be able to deal with heterogeneous (regarding to the various ways of discretizing and storing data), multilingual (English, Spanish, French and Italian) and multimodal (text, videos and images of different nature) data, gathered from various collections throughout Europe, and processed in order to ensure interoperability. In Figure 3 a few examples of input data are shown.
In SILKNOW we will deal with a variety of input data related to historical silk textiles, in order to process them and derive a set of outcomes. Therefore, the system will be able to deal with heterogeneous (regarding to the various ways of discretizing and storing data), multilingual (English, Spanish, French and Italian) and multimodal (text, videos and images of different nature) data, gathered from various collections throughout Europe, and processed in order to ensure interoperability. In Figure 3 a few examples of input data are shown. SILKNOW will ensure that data, heterogeneous in origin, format, tagging, storage systems, etc., can be accessed and related to at the level of semantics, geo-spatial visualization and interaction. Content partners and collaborating institutions will submit digital data of their holdings related to silk textiles, produced within Europe between the 15th and 19th centuries. This data will be diverse in scope and rich in information, including full cataloguing records, photographs, infrared and X-ray images, plus any other technical documentation, in textual or audio-visual format. In parallel, the project's ICT partners will define the tools, scenarios and online platforms that will be used to deliver content to users, based on the requirements provided by the content partners: namely, what kinds of tools and interfaces they would expect to have, for their own use, and also for the use of other foreseeable audiences. Content partners will also undertake validation and quality control analysis of results provided by the computational system.
The collected data will be stored in a repository that will be linked to other repositories, and firstly, to Europeana [23] . We will also build an API to allow prospective data providers to submit their data into our repository, in such a way that the repository can be fed even after the project ends.
Outcomes of the Project
The project aims to produce a set of relevant outcomes that will arise after the first year of the project for a variety of targeted end users, including humanities researches, ICT experts, educational and creative industries, and other interested public. Some of these outcomes will make use of multimodal and/or interactive solutions, which are described in the following sub-sections.
Web Portal with a Multilingual Thesaurus
Conservation of cultural heritage includes a set of direct and indirect actions in order to ensure the physical persistence of objects, to extend their life cycle and to preserve them in good conditions. However, it is not possible to conceive any conservation action if it is not based on prior knowledge. The registration of a cultural asset in an inventory or its inclusion in a catalog assumes its recognition as an element that requires its conservation and protection. Nowadays, museums around the world are generating tools that allow the development of a systematic and coherent SILKNOW will ensure that data, heterogeneous in origin, format, tagging, storage systems, etc., can be accessed and related to at the level of semantics, geo-spatial visualization and interaction. Content partners and collaborating institutions will submit digital data of their holdings related to silk textiles, produced within Europe between the 15th and 19th centuries. This data will be diverse in scope and rich in information, including full cataloguing records, photographs, infrared and X-ray images, plus any other technical documentation, in textual or audio-visual format. In parallel, the project's ICT partners will define the tools, scenarios and online platforms that will be used to deliver content to users, based on the requirements provided by the content partners: namely, what kinds of tools and interfaces they would expect to have, for their own use, and also for the use of other foreseeable audiences. Content partners will also undertake validation and quality control analysis of results provided by the computational system.
Outcomes of the Project
Web Portal with a Multilingual Thesaurus
Conservation of cultural heritage includes a set of direct and indirect actions in order to ensure the physical persistence of objects, to extend their life cycle and to preserve them in good conditions. However, it is not possible to conceive any conservation action if it is not based on prior knowledge. The registration of a cultural asset in an inventory or its inclusion in a catalog assumes its recognition as an element that requires its conservation and protection. Nowadays, museums around the world are generating tools that allow the development of a systematic and coherent cataloging of museum collections and the improvement of a standardized model, in order to avoid the lack of common criteria when dealing with these kinds of records. Therefore, a standardized, unified and organized terminology of the technical vocabularies of cultural assets is one of the most important challenges (especially through ontologies and thesauri). There is also a need to approach these thesauri from a multilingual perspective as it would allow local realities to be accessed from a global angle [24] .
SILKNOW will build a web portal that allows the advanced search and representation of information related to silk textile heritage. The need for an integrated, open-architecture, multilingual resource has already been indicated in professional conferences [25, 26] . A domain knowledge base (i.e., ontology and thesaurus) will be built from the data sources collected in the project, using a combination of extractors from structured and unstructured data tailored to data sources. The ontologies will be based on CIDOC-CRM [27] as a general framework. The Getty Art and Architecture Thesaurus [28] will provide the foundation for an expanded and multilingual thesaurus, devoted to the specific vocabulary of historical silk textiles, that will also include local variations of terms. Based on the domain knowledge base, we will build a specialized cross-lingual semantic annotation engine for silk fabrics and their production. The web portal will be fed with a database containing the digital collections of a variety of institutions that will join the project, some of them having already shown their interests. In this way, users will be able to make complex searches related to silk textiles on a huge database with semantically related information.
As the data of different collections is heterogeneous and many lack of a complete description, the web portal will allow the completion of poorly-tagged images by means of an artificial intelligence engine. In that regard, we will develop new methods for the automatic semantic classification of images showing silk textiles, drawings and sketches (e.g., Figure 3 ). The set of target variables to be predicted by the classifier will be defined by experts in SSH in collaboration with experts in ICT. In order to train a new model, well-tagged samples from collections will be used. For each new image presented to the software, the target variables will be predicted automatically and with high accuracy; in this way, the predictions can be used to complete the annotations of such images in databases.
Additionally, we will also develop new image-based techniques for assessing the similarity of images showing silk fabrics in such a way that, for a new image supplied to the computational tool, the system will show others with similar characteristics. In this way, we aim to correlate different collections that currently are unconnected.
Spatio-Temporal Visualization
Silk textile heritage involves a series of objects related to space (geographic location) and time. These objects are actually connected; for instance, objects that can be geographically distant might have similar characteristics (fabrics, styles, motives, etc.). The way time-varying, heterogeneous data can be visualized to be meaningful is an open research line. For instance, Ni et al. have addressed the problem of visualizing both movement and contact data in relation to mobile phones [29] . They propose a spatiotemporal flow map layout to visualize when and where people from different locations move into the same places and make contact. Meyer et al. presented a web information system to manage all types of documentary data related to an archaeological site or monument (e.g., text, drawing, elevation, section, photo, etc.) [30] . The system allows users to do different kinds of spatiotemporal searches on the data, especially in 3D.
In SILKNOW, highly interactive graphs will be produced in order to represent the data related to silk textiles according to their spatiotemporal dimensions. Through the web portal, the results of users' searches will be graphically shown, considering both the spatial and temporal dimensions of the related data. As an underlying layer, a geographical map will be shown and, on top of that, interactive graphs will represent the semantic relationships of the search results. Users will also be able to navigate through different periods of time, so they can see the timely evolution of their search.
For instance, it might happen that a given drawing of the 16 th century is found in textiles of other centuries, as fashion has temporal cycles. With these graphics we intend to relate different data in order to evidence connections among styles, drawings, techniques, etc. In this way, users will be able to build a mental map of the search, retrieving more information than he/she intended to collect. As mentioned above, silk has been a historical vector of cultural exchanges that took place through global trade routes. In this context, SILKNOW will provide the best visualization of the Western Silk Roads so far.
Queries to the multilingual thesaurus will return results shown on a spatial-temporal representation. This visualization is the result of the representation of a fragment of the ontology data, related to the visualization ontologies field. This field has a constant activity that proves that this topic is of interest today and it may evolve in the near future [31] . In SILKNOW a natural language-based intelligent silk CH searcher will be created. This tool will guide the user by the use of a recommender system that he/she can interact with through different, rich and highly interactive user interfaces.
Cloning and Tangible Reproductions of Historical Textiles
Textile heritage is particularly fragile, and not only because of its material condition. The perception of cultural goods experiences transformations that have influenced its permanence and conservation, or even resulted in their destruction or alteration. From a historical perspective, understanding the notion of CH, its significance, and its values are decisive for research on not only the inherited but also on the lost, as it allows an appreciation of how these values were maintained, destroyed or mutated, based on the social, political and economic criteria that are associated with a historical, artistic or cultural good [32] .
This consideration understands heritage as something linked not so much to identity, but as something closer to the notion of preservation and lost memory. Undoubtedly, analysis of these meanings allows us to draw the lines that have marked, during historical evolution, the decisions that have weighed on its conservation, on the modification or reconstruction of its uses and functions, on its destruction or on the aesthetic evaluations-formal, stylistic or symbolic-in time [33] .
In this context, the reproduction or reconstruction of textile pieces by digital, automated means, can open up an entirely new approach to this fragile heritage. Recently, some attempts have been made in order to deal with the internal structure of textiles from different perspectives. For instance, in [34, 35] the WiseTex software is introduced, which implements a generalized description of the internal structure of textile reinforcements on the unit cell level, which can subsequently be 3D-modeled. Differently, in [36] a procedure for the automatic classification of woven fabric structure in the textile industry is given, which is based on a neural network classifier that works on images of the fabrics. However, ancient textiles are more difficult to reproduce because they embed more complex structures, specific styles or even ornamental additions not included in the original designs. Jacquard looms allowed the creation of silk textiles characterized with complex woven in-designs. Fabrics made with these looms include styles such as brocade, damask and brocatelle.
In SILKNOW we will preserve the fragile ancient art of weaving by directly "cloning" the way it was woven by means of a Virtual Loom software module. This module will be accessible through the web portal and as an independent application. By means of this tool, high resolution 3D models of the textiles will be produced from images. These models will be graphically accessible and will be materialized by means of 3D printing technology.
Within this module, we will make use of the semantic information attached to a given image, as derived by the text analytics and image modules. Having information about the weaving technique (to which mathematical models will be defined) and the image itself (mainly, technical drawings) corrected for possible imperfections (e.g., perspective, etc.), virtual models of the fabrics will be automatically produced with a virtual reality motor generation-based software, such as Unity [37] , that additionally allows the generation of multi-platform solutions. Therefore, 3D virtual models of the textiles and their internal structure will be possible after identification of the weaving technique. These models will be available in both visual and tangible forms and will be highly interactive (e.g., users would be able to change the color of threads or "paint" the models with different spectral bands when available).
The produced models with the virtual loom will be printable. Regarding 3D printing technology related to textiles, two techniques exist: (1) 3D printing on fabrics (e.g., [38] ); (2) 3D printed clothes (e.g., [39] ). The first one consists of printing and attaching 3D shapes to existing fabrics (e.g., silk). The second one consists on printing individual 3D shapes and joining them to form clothes. However, studies are still incipient and none of the techniques are mature enough to allow for the massive fabrication of textiles with 3D printers [38] [39] [40] [41] . In SILKNOW we will directly tackle these issues in order to step forward in the R&D of textile 3D printing technology and its application in innovative textile design processes, which might change the nature of the fashion industry and other related sectors, such as textile manufacturing and commerce.
Educational Materials
Communication between heritage and the social subject has been quite often based on a personal aesthetic experience. This experience usually involves understanding the highly communicative potential of artistic works, that are capable of generating multiple emotions in specific individuals [42] . However, as Berger says, art-in short, and by extension, the cultural good-by itself does not possess communicative power to transmit ideas or values from an educational point of view. CH and the elements that define it do not have the power to transform society on their own, but rather the individual, or the collective that contemplates, apprehends, gets excited, assimilates, knows, educates or enjoys it, is able to carry out a critical process of social improvement. Art and heritage have in common that they stimulate emotional communication about ideas, expressions of daily life, reflections, etc.; in sum, everything that supposes an emotional catalyst from the present to the past and in a certain way, lays the foundations for the construction of the pillars of the future [43] .
Thus, heritage from an integral point of view becomes a visible element in public spaces and in conservation institutions, visibility that together with its strong communicative power and through a correct pedagogical mediation is capable of reaching a wide social spectrum. For Simmel [44] , cultural goods have a strong socializing force that establishes interesting points of union on a ludic dimension and social enjoyment. This offers a new perspective on heritage that goes through social and collective involvement and different channels of social participation. Accordingly, educational materials about silk heritage will be produced within SILKNOW, in order to disseminate the results of the project to wider audiences lacking expertise in silk heritage, who therefore require a guided learning process. These materials will be based on both input data and output results of the project and will be interactive. Teaching units in digital format will be organized according to different levels of the Common European Framework of Reference for Languages, to be used at Instituto Cervantes' teaching schools worldwide, disseminating this important heritage globally.
Moreover, a number of formative and didactic activities with European design schools will help to promote CH as the base for improving and creating new jobs in the creative industries sector. These projects will introduce future professionals to the employment environment, associated with innovation and based on CH, thus bringing the past into the future.
Conclusions
Culture is no longer a mere reflection of a society, and must be seen and understood as an active principle that generates, constitutes, shapes and makes ideas evolve. The communicative capacity of CH empowers the mediation of heritage professionals, enabling them to make better use-more collective, demanding and participatory-of digital technologies. The narrative ability of heritage as a medium to transmit ideas, experiences, images and emotions, makes it a perfect tool that helps to understand and assimilate concepts [45] .
Consequently, SILKNOW aims to improve the understanding of silk textiles heritage and its rich diversity, applying next-generation ICT research to the needs of various users (museums, education, tourism, creative industries, and media), and preserving an intangible heritage (ancient weaving techniques) for younger generations. Its research activities and outputs will make use of multimodal and interactive solutions which will have direct impact in computer science and data management, focusing on searching digital content in heterogeneous, multilingual and multimodal databases and displaying the processed information in a variety of forms. We will release the digital data about silk heritage into the public domain, making digital silk heritage content available for creating value, facilitating new business opportunities and novel concepts, and therefore providing opportunities for new creative projects in different sectors.
Its results should foster perceiving CH as an integral reality-with emphasis on institutions or society to promote participation, sharing of knowledge or education-in the appreciation of culture. The project started its research activities on 1 April 2018, and will be progressively monitored and evaluated by the European Commission according to the approved technical working plan. Additionally, the established impact indicators will be reviewed along the project's lifespan to assess for the dissemination and exploitation of activities, as well as its open access policy. Understanding heritage as an integral reality requires a collective perception and the establishment of cultural networks that are able to combine monuments, archaeological sites, museums, natural landscapes, cultural landscapes, ethnographic realities, historical sites, collective memory, citizen appreciation, with the dimensions of social, cultural and educational realities in a single interconnected universe. The road is open, all we need now is to begin to travel.
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